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Abstract 

This project introduces a novel approach to detecting depression using multimodal deep learning, 
integrating convolutional neural networks (CNNs) for image analysis and long short-term memory (LSTM) 
networks for textual understanding. Implemented in MATLAB, the system leverages emotional intelligence 
from social media content to capture nuanced indicators of depression. By analyzing both images and text, 
the model aims to provide a comprehensive understanding of user’s emotional states, offering a promising 
avenue for early intervention and support. Two methods are employed: live face-based stress level detection 
and text-based stress level detection. This approach addresses the limitations of traditional detection 
methods by harnessing the rich emotional cues present in social media, thereby contributing to the mitigation 


of depression's escalating burden on individuals and society. 
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1. Introduction 
A significant and common mental illness that affects 
280 million people globally, depression has a 
profound impact on a person's quality of life. This 
major public health issue affects a person's physical 
and emotional well-being in a number of ways, 
including changes in eating, decreased motivation 
and interest, irregular sleep patterns, and in extreme 
cases, suicidal thoughts [1]. Patients' illnesses can 
be kept from getting worse by receiving early 
diagnosis and treatment for depression. Major 
Depressive Disorder (MDD), also known as 
depression, affects hundreds of thousands of people 
worldwide and is a widespread mental illness that 
damages both physical and mental health. In 
contrast to typical mood swings and _ fleeting 
emotional reactions to life's obstacles, depression is 
characterised by a persistently depressed mood, 
diminished self-esteem, and a loss of enjoyment or 
interest in activities for the majority of the day. In 
addition, depression may raise the chance of 
diabetes, heart disease, cancer, and in extreme 
circumstances, suicide. These days, effective 
pharmacological and _ psychological treatments 
include cognitive behaviour therapy (CBT), 
dialectical behaviour therapy (DBT), and 
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antidepressants. People with depression, however, 
are frequently misdiagnosed and treated because of 
a lack of medical resources, a shortage of skilled 
healthcare professionals, and societal stigma against 
mental illnesses. More precisely, individuals with 
depression are frequently underdiagnosed in all 
nations with varying wealth levels, and even those 
without depression are frequently given the 
incorrect diagnosis and antidepressant prescriptions. 
Approaches that exclusively depend on subjective 
diagnosis and evaluation are no longer able to 
address contemporary medical needs, given the high 
prevalence of depression and the dearth of suitable 
therapies for sizable populations. As a result, 
automatic depression detection will be crucial to the 
diagnosis of this mental illness. Facial expressions 
can convey sad moods, according to certain clinical 
literature. When compared to healthy persons, 
depressed subjects typically exhibit neutral or 
melancholic facial expressions, such as frowning, 
drooping eyes, and a worn-out or anxious 
appearance. Numerous research projects have tried 
to use face data to automatically identify depression. 
Depression is a major global public health concern, 
and traditional screening techniques frequently fail 
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to identify the complex emotional undertones 
inherent in social media posts. This paper suggests 
a ground-breaking method that makes use of 
multimodal deep learning techniques in order to 
close this gap.The model attempts to identify minor 
signs of depression in user-generated content by 
combining long short-term memory (LSTM) 
networks for word comprehension and 
convolutional neural networks (CNNs) for image 
analysis. By operating in the MATLAB 
environment, this system seeks to provide a viable 
path for early detection and intervention, reducing 
the increasing toll that depression has on both 
people and society as a whole [2]. 
2. Literature Review 

This paper's literature evaluation is organised into 
three subsections based on how emotions are 
detected in relation to various sources. The research 
done to identify sadness using sentiment analysis of 
Twitter tweets is covered in the first subsection. The 
second subsection discusses facial expression 
analysis (image and video processing) as a means of 
diagnosing depression. The final subsection 
discusses the detection of depression through the 
use of chatbots, emotional AI, and mixed inputs 
(text, voice, image, and video). The various machine 
learning algorithms are discussed in relation to all 
these sources for depression detection. The 
application of machine learning (ML) and artificial 
intelligence (AI) to enhance mental health services 
has garnered increased attention in recent years. AI 
and ML may be used to identify and diagnose 
mental health issues, create Al-powered 
interventions, and increase access to mental health 
care services, as Shikha et al. (2023) covered. An 
increasing number of studies have been conducted 
on the identification of depression using social 
media data, with a focus on machine learning 
methods. This section highlights the progress made 
in identifying depression through user tweets by 
giving a summary of important studies and 
approaches in the field. Pessimistic remarks and 
expressions are frequently linked to depressed 
symptoms. Studies have looked into the connection 
between depressive symptoms and _ negative 
language use, offering evidence to support the 
statement. In one study, the researchers looked at 
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social media data and discovered a strong link 
between the frequency of depressive symptoms and 
the language used in tweets. They discovered that 
people who were depressed to a greater extent were 
more prone to tweet unpleasant things. An 
additional research endeavour examined the 
correlation between linguistic indicators and 
depression on social media networks. They 
discovered that people who were depressed tended 
to speak more negatively, suggesting a link between 
depression and negative expression. Informed deep 
learning techniques were applied by Gkotsis et al. to 
characterise mental health disorders in social media. 
They used deep learning algorithms and a big 
dataset of Twitter tweets to identify mental health 
issues, such as_ depression. Their method 
demonstrated how deep learning models may be 
used to improve mental health monitoring and 
extract insights from user-generated content [3]. 
Additionally, Resnik et al.'s study investigated the 
use of linguistic indicators and sentiment analysis in 
the identification of depression in Twitter data. In 
order to predict people's levels of depression, they 
used a machine learning framework that included 
sentiment analysis elements. Their results 
demonstrated the value of sentiment analysis in 
diagnosing depressive symptoms and capturing 
emotional states. By conversing with a chatbot, the 
system will also be able to identify different moods. 
In order to identify tweets as depressive or non- 
depressive, machine learning techniques such as 
Support Vector Machines (SVMs) and random 
forests were utilised in the study, which focused on 
the detection of depression using social media data. 
According to Kim (2017), SVMs function by 
locating a hyperplane in the data that has the greatest 
margin between the two classes (depressed vs. not 
depressed). The study's encouraging classification 
accuracy results highlight the promise of machine- 
learning techniques for the identification of 
depression [4]. Although the study showed that 
depression could be accurately identified from 
social media data, it was mainly concerned with 
conventional machine-learning methods. More 
complex deep learning models, like transformers or 
recurrent neural networks, might be used to enhance 
performance and identify intricate patterns in the 
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tweet data. Taken as a whole, these research show 
that machine learning methods can be used to 
identify depression in user tweets. Through the 
examination of language patterns, social 
interactions, and contextual data, scientists have 
made progress in creating computational models 
that can recognise people who may be at risk for 
depression [5]. 
3. Methodology 

3.1 Data Collection 
Gather a diverse dataset of social media posts (e.g., 
Twitter, Reddit) with a mix of depressed and non- 
depressed individuals. Ensure the dataset is labeled 
for depression status. Extract additional contextual 
information such as user demographics, posting 
frequency, time of posting, etc., to enrich the 
dataset. 

3.2 Preprocessing 
Clean the text data by removing noise (HTML tags, 
special characters, URLs) and standardizing the text 
(lowercasing, stemming, and lemmatization). 
Tokenize the text into words or subwords to 
represent them numerically. Perform embedding 
(e.g., Word2Vec, GloVe) to convert text into dense 
vectors that capture semantic meaning. 

3.3 Feature Engineering 
Utilize emotional intelligence metrics to extract 
emotional features from the text, such as sentiment 
scores, emotion distribution (e.g., joy, sadness, 
anger), and linguistic style indicators (e.g., pronoun 


usage). Combine textual embeddings with 
emotional features to create a rich representation for 
each post. 

3.4 Model Architecture 


Design a hybrid neural network architecture 
combining CNN and LSTM layers to capture both 
local and global dependencies in the text data. Use 
CNNs for feature extraction to identify patterns and 
relevant features from the textual embeddings. 
Employ LSTM networks to model the sequential 
dependencies in the text data and capture long-term 
dependencies. Concatenate or merge the outputs 
from CNN and LSTM layers to combine their 
respective strengths. 
3.5 Training 

Split the dataset into training, validation, and test 
sets to evaluate model performance. Train the model 


International Research Journal on Advanced Engineering Hub (IRJAEH) 


e ISSN: 2584-2137 
Vol. 02 Issue: 08 August 2024 
Page No: 2222- 2227 


https://irjaeh.com 
https://doi.org/10.47392/IRJAEH.2024.0303 


using the training set, optimizing it for depression 
detection. Utilize appropriate loss functions (e.g., 
binary cross-entropy) and optimization techniques 
(e.g., RMSprop) to train the efficiently. Regularize 
the model to prevent over fitting, using techniques 
such as dropout and batch normalization. Tune 
hyper parameters through cross-validation or grid 
search [6]. 

3.6 Evaluation 
Evaluate the model's performance using metrics 
such as accuracy, precision, recall, Fl- score, and 
area under the ROC curve (AUC).Conduct thorough 
error analysis to understand the model's weaknesses 
and areas for improvement. Validate the model's 
generalizability on the test set and assess its 
robustness to unseen data. 

3.7 Deployment and Monitoring 
Deploy the trained model in a suitable environment, 
such as a web application or API, to enable real-time 
depression detection in social media _ posts. 
Implement monitoring mechanisms to track model 
performance over time and ensure its efficacy in 
real-world scenarios. Continuously update and 
refine the model based on feedback and new data to 
enhance its accuracy and reliability. 

4. Proposed System 

The proposed system presents a novel framework 
(Figure 1) that integrates live face-based stress level 
detection and text-based stress level detection using 
multimodal deep learning techniques. The proposed 
system for depression detection in social media 
leverages a sophisticated fusion of emotional 
intelligence, Convolutional Neural Networks 
(CNNs), and Long Short- Term Memory (LSTM) 
networks. By harnessing the rich emotional context 
embedded within social media posts, the system 
aims to discern patterns indicative of depression 
with high accuracy [7]. Through an innovative 
hybrid architecture, LSTM layers capture the 
nuanced sequential dependencies in text data, while 
CNN layers extract local features, ensuring a 
holistic understanding of users’ emotional 
expressions. Integrating emotional intelligence 
metrics further enriches the model's comprehension, 
enabling it to discern subtle shifts in sentiment and 
emotion distribution. By deploying this system, we 
envision a proactive approach to mental health 
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support, providing timely interventions and 
resources for individuals in need within online 
communities, while upholding privacy and ethical 


Featere Feginecerteeg 


<~™ ESE RE 
laser 


Figure 1 Proposed System 


Leveraging CNNs for image analysis and LSTMs for 
textual understanding, the system aims to capture 
nuanced indicators of depression within  user- 
generated content. By employing advanced machine 
learning algorithms, this approach offers a 
comprehensive analysis of emotional _ states, 
facilitating early identification and intervention for 
individuals at risk of depression. The system operates 
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within the MATLAB environment, providing a user- 
friendly interface for seamless implementation and 
deployment. Through its multimodal approach, the 
proposed system addresses the limitations of existing 
detection methods, offering enhanced accuracy and 
efficiency in detecting depression from social media 
data [8]. 


Figure 2 Architecture 
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5. Results 

The result of implementing the proposed system for 
depression detection in social media using LSTM 
and CNN in emotional intelligence is a robust and 
effective tool for identifying individuals at risk of 
depression within online communities. Through 
rigorous training and validation, the model 
demonstrates high accuracy in discerning patterns 
indicative of depression, leveraging both the 
semantic meaning of the text and the emotional 
nuances expressed within it. Real-time deployment 
of the system enables timely interventions and 
support for individuals in distress, facilitating 
access to mental health resources and professional 
assistance when needed most. Ethical 
considerations are carefully addressed to ensure 
user privacy and transparency, while continuous 
improvement mechanisms allow for iterative 
refinement of the model over time. Overall, the 
result is a proactive online space that enhances 
awareness, intervention, and support for 
individuals experiencing depression [9]. 
Discussion 

Depression is spreading like wildfire, affecting 
individuals from all walks of life, nations, and 
cultures on a regular basis. The inherently solitary 
aspect of isolation makes it challenging to identify 
people who require care for mental health issues 
but are unable to articulate their needs, and 
frequently even depressed people overlook them. 
Textual sentiment analysis can assist in the 
diagnosis of the illness because it is a non-invasive 
method that can be continuously observed and 
managed. This is a great help in the fight against 
depression since it enables us to recognise happy 
and sad moments without consulting a 
psychologist, giving us the ability to respond 
swiftly when necessary. Twitter sentiment analysis 
(text processing), facial expressions (image and 
video processing), chatbots, emotional AI, and 
mixed inputs (text, voice, picture, and video) are 
some of the methods used to identify, evaluate, and 
prevent depression. To identify emotions and thus 
identify depression, a variety of artificial 
intelligence and machine learning approaches are 
being employed, including Naive-Bayes, LSTM— 
RNN, Logistic Regression, Linear Support Vector, 
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PCA, KNN Classification, etc. The effectiveness 
and efficiency of several algorithms, including 
SVM and Multinomial NaiveBayes, are compared 
to determine which is most effective at identifying 
emotions and, consequently, depression through 
tweets. Al-driven interactive technology 
solutions are also covered. For instance, a chatbot 
that recognises depression can react by making a 
joke or playing music to lift the user's spirits. These 
emotional AI and ML-based solutions may be 
useful in diagnosing, treating, and preventing 
depression as well as offering a means of 
prevention. These methods can eventually be 
combined into a large system to clinically classify 
depressed people by identifying their emotional 
characteristics. In conclusion, many AI and ML 
algorithms can be used to detect depression, mood, 
and emotion in text, photos, videos, speech, 
gestures, and other media. 

Future Enhancements 

In future enhancements for depression detection in 
social media using emotional intelligence, several 
avenues promise to advance the field significantly. 
Integrating additional modalities like images, 
videos, and audio into analysis would provide a 
more comprehensive understanding of users’ 
emotional expressions. This multimodal approach 
could enrich the system's context comprehension, 
improving detection accuracy. Moreover, 
enhancing the system's ability to interpret 
contextual nuances such as sarcasm and irony 
would refine its understanding of complex 
linguistic constructs. Personalized intervention 
strategies based on individual emotional profiles 
and preferences could be developed, tailoring 
support resources and recommendations to unique 
needs. Real-time monitoring capabilities could 
offer immediate feedback and crisis intervention 
resources to distressed users. Longitudinal studies 
tracking mental health trajectories over time could 
provide insights into intervention effectiveness and 
factors influencing outcomes. Cross-platform 
integration would extend analysis across various 
platforms, offering a more holistic view of 
individuals’ online behavior. Interdisciplinary 
collaboration between researchers, mental health 
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professionals, and technology developers would 
address complex challenges. Empowering users 
with education and tools to manage mental health 
online, along with implementing measures to 
mitigate biases and ensure fairness, would foster a 
responsible and ethical approach to depression 
detection in social media. 
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